Mucocutaneous disorders often seen in HIV patients with varying morbidity. The HIV progression is characterized by the declining of CD4 cell counts and emergence of mucocutaneous manifestations. The aim of the study was to evaluate the relationship between CD4 cell counts with mucocutaneous manifestations in HIV patients. This was a cross-sectional study based on medical records at Dr. Sardjito General Hospital during the period January 2011-December 2015. Data of patient's age, sex, risk factors of transmission, most mucocutaneous manifestations and CD4 cell count were gathered. The correlation between CD4 cell counts with muscocutaneous manifestations were analyzed using chi-square test. A total 928 patients were involved in the study. More than half of the patients were male (65.4%) and mostly, the patients aged 20-29 years (38.69%). The main risk factors for HIV transmission were unsafe sex (75%). The highest CD4 cell counts was 1094 cells/mm 3 and the lowest was 1 cell/mm 3 . We found 306 cases of mucocutaneous manifestations. The most mucocutaneous manifestations was a fungal infection (40.4%) with the highest infection type was oral candidiasis(33.8%); then noninfection (28%) with the highest type was drug eruption(35.9%); and tumors(0.5%) that was only Kaposi sarcoma cases. We also found sexually transmitted infections (STIs) (18.85%) with the highest cases was condyloma acuminata (49.3%). Statistical analysis showed a significantly relationship between CD4 cell counts with a fungal infection (p <0.0001; OR= 3.8; 95% CI: 2.29 -6.30), viral infection (p =0.0031; OR= 0.4; 95% CI: 0.24-0.74) and parasitic infection (p=0.043; OR= 0.2; 95% CI: 0.06-0.61). In conclusion, alteration in CD4 cell counts affects opportunistic infections occurence in HIV patients. Lower CD4 cell counts (<200 cells/mm 3 ) increases the risk of fungal infection as much as 3.8 times. Higher CD4 cell counts (>200 cells/mm 3 ) increases the risk of viral infection by about 2.5 times and parasitic infections as much as 5 times.
INTRODUCTION
Human immunodeficiency virus (HIV) is still remain a main global health problem. 1 At the end of 2016, 36.7 million people were living with HIV and one million people died of AIDS-related causes around the world. An estimated 1.8 million people became newly infected with HIV in 2016. The burden of the HIV/AIDS worldwide vary based on countries and regions. Sub-Saharan Africa remains most severely affected, with nearly 1 in every 25 adults (4.2%) living with HIV or nearly two-thirds of the people living with HIV worldwide. 2 Indonesia is one country with rapid growing of incidence of HIV/AIDS than other Asian countries. In Indonesia in 2014, about 22.869 new cases have been reported by Ministry of Health and Yogyakarta Special Region ranked 4 th from the 33 provinces. 3, 4 Human immunodeficiency virus infection is characterized by a progressive decline of CD4 cell count which associated with impairment of cellular immune system and increasing susceptibility to opportunistic infections. Mucocutaneous manifestations are the common opportunistic infection found in the HIV patients. The mucocutaneous manifestations have been associated with the CD4 cell counts and used in the initial of HIV infection and in determining the clinical stage of the disease. [5] [6] [7] [8] This study aimed to evaluate the relationship between CD4 cell counts and mucocutaneous manifestations in HIV patients in the Dr. Sardjito General Hospital, Yogyakarta.
MATERIALS AND METHODS

Subjects
This was an observational study with a cross-sectional design conducted in Department of Dermatology and Venereology, Faculty of Medicine, Universitas Gadjah Mada/Dr. Sardjito General Hospital, Yogyakarta. Data were obtained from medical records of HIV patients during the period January 2011-Desember 2015.
Protocol of study
The protocol of the study was conducted after ethical approval from the Medical and Health Research Ethics Committee, Faculty of Medicine, Universitas Gadjah Mada/ Dr. Sardjito General Hospital was obtained. Data of the HIV patients included age, sex, risk factors of transmission, mucocutaneous manifestations and CD4 cell counts were gathered from the Medical Records Department (MRD), Dr. Sardjito General Hospital, Yogyakarta and evaluated.
Statistical analysis
Data were presented as mean ± standard deviation (SD) or percentage. The relationship between CD4 cell counts and mucocutaneous manifestations were analysed using chi-square test or Fisher exact test. A p value < 0.05 was considered significant.
RESULTS
Demography
As much as 1,241 data of HIV patients were obtained, however only 928 data could be selected and only 313 data could be analysed due to incomplete data. The highest CD4 cell counta was 1094 cells/mm 3 and the lowest was 1 cell/mm 3 . More than half of the subjects were 607 male (65.4%) and 321 were female (34.5%). The ratio of male:female was about 1.89: 1. The mean of the patients age was 39 ± 14.2 years, wit the youngest patients was 5 months and the oldest was 79 years. The highest HIV cases found on the age group 20-29 years (38.69%) (FIGURE 1). The main risk factors for HIV transmission was unsafe sex (75%) (FIGURE 2). 
Mucocutaneous manifestations in HIV patients
Of the 205 HIV patients, 366 cases of mucocutaneous manifestations consisting of 261 cases of infection, 103 cases of noninfection and 2 cases of tumor were observed. The most type of infection found in this study was a fungal infection with 38.3% of them was oral candidiasis. The most cases of noninfection types were drug eruption (35.9%) and we found only Kaposi's Sarcoma for tumor cases (0.5%) (FIGURE 3).
FIGURE 3. Mucocutaneous manifestations in patients with HIV and mucocutaneous manifestations by infection
If we divided the infection by the types, STIs and non-STIs, we found more non-STIs 
Relationship between CD4 cell counts and mucocutaneous manifestations
Significantly association between fungal infection (p <0.0001; OR 3.8; 95% CI 2:29 to 6:30), viral infections (p = 0.0031; OR 0.4; 95% CI 0:24 -0.74) and parasites infection (p =0.043; OR 0.2; 95% CI 0:06 -0.61) were observed in this study ( 
DISCUSSION
The majority of HIV patients in this study occurred in the age group 20-29 years old. This is consistent with general age of HIV patient reported by the Ministry of Health, Republic of Indonesia in 2014. 3 The HIV patients predominantly were males, with a ratio of male to female was 1.89: 1. A prevous study conducted in India by Singh et al. 6 reported HIV patients also was dominated by male than female with a ratio 1.5: 1. Based on the AIDS data center of Ministry of Health, since 1987 to 2014, cases of HIV infection had been dominated by males with a ratio of 2: 1. It can be caused by the rising number of men sex with men (MSM) who practicing unsafe sex and intravenous drug users (IVDU) which is dominated by male. 4, 9 Unsafe sex was the highest risk factor of HIV transmission in this study. Aydin et al. 5 reported the main risk of HIV transmission among Turkish HIV/AIDS patients in Istanbul was unsafe sex. In the mid 1990s, IVDU was the highest risk factor for HIV transmission in Indonesia. This shifting of risk factors begins with the increasing prevalence of sex workers since 1995-1996, followed by increasing cases in MSM and housewives. 10 Until now, patients with HIV highly observed among housewives. 4
The introduction of safe sex to teenagers should start at early age. Lack of strategies to approach adolescent for sex education can be a risk factor because of lack of knowledge about the risks of early sexual intercourse and condom use. The high numbers of adolescent who run away from home make them easily exposed to alcohol and drugs that will increase the risk of HIV transmission. 9 The use of alcohol and drugs can increase the desire to perform unsafe sex. 9, 10 Human immunodeficiency virus infection impairs the cellular immune system causing people infected with HIV will show susceptibility to opportunistic infections which is the leading cause of mortality and morbidity. The impairment of the cellular immune system can be monitored by measuring the number of CD4 lymphocytes in the blood. The decline of the CD4 lymphocytes number is a sign of disease progression of HIV/ AIDS. Mucocutaneous manifestations can be increased with the development of HIV and CD4 decline. 5 Mucocutaneous manifestations in HIV patients can be found as infection, noninfection and tumor. In developed countries, non-infection cases in HIV patients commonly encountered due to the differences in their skin pigmentation, climate, hygiene, genetic, environment, demographic and behavioral patterns. In contrast in developing countries such as Indonesia, infection cases in HIV patients commonly encountered. 11 The different in mucocutaneous manifestations leads to different clinical manifestations and epidemiological patterns. In this study, the infection cases were higher (71.3%) than that reported in the previous studies. 5, 6 The main infection cases was a fungal infection (56.7%), which is dominated by oral candidiasis. This can be caused by tropical climate in Indonesia with relatively high levels of air humidity make various types of germs, including fungal infections growing easily. 12 A significant association between CD4 cell counts and a fungal infection (p <0.0001), viral infection (p =0.002) and parasitic infection (p =0.0017) was reported in this study. We reported strong relationships with CD4 cell counts <200 cells/mm 3 found in fungal infections with a risk 3.8 times compared with CD4 cell counts ≥200 cells/ mm 3 . In contrast, the number of CD4 cell counts ≥200 cells/mm 3 increase the risk of parasite infection and virus 5 and 2.5 times, respectively. The HIV patients with high CD4 cell counts still had good immune responses that can good respond to specific pathogens. In contrast, the HIV patients with a low CD4 cell counts had lower immune response which cause opportunistic infections such as viral and parasitic infections hardly recognized. 13 Unlike viral and parasitic infections, fungal infections were more common in low CD4 cell counts. The HIV infection can alter the course of fungal diseases, so the lower the CD4 cell counts leading to higher fungal infections. 14 Sexually transmitted infections (STIs) may increase the risk of HIV transmission. The sexual behavior like not using condoms, multiple partners increases the risk of STIs. Inflammation due to STIS can cause skin and mucosa not intact, so can facilitate the entry of HIV virus. 15 In this study STIs cases found only 26% of all cases of HIV infection. This can happen because some the HIV patient in the Dr Sardjito General Hospital might perform safe sex like a condom use, do not change partners, abstinence, or their STIs cases have been cared in primary care. The highest STIs cases found in this study was condyloma acuminata cases (46.3%). Condyloma acuminata is the most common manifestation of STIs found in HIV patients. The difficulty to eliminate HPV virus with various therapeutic modalities make condyloma acuminata has high resistance. 16 Patients with HIV/AIDS have high risk to malignancy, such as Kaposi's sarcoma, non-Hodgkin lymphoma and cervix carcinoma. This three malignancy is often called AIDSdefining condition, i.e. when it is found one of this three malignancies, can show the course of HIV infection has reached the stage of AIDS. The relationship between HIV infection with a particular type of malignancy is still unexplained, possibly related to a decrease in immune system. 17 Kaposi's sarcoma was first found on Jewish descent, young men in Africa and organ transplant recipients. Currently Kaposi sarcoma is the most common malignancy in homosexual HIV patients and related to human herpes virus (HHV). 17, 18 In this study only found one case of Kaposi sarcoma among 205 HIV patients. This can be caused by other malignancies in patients at Dr. Sardjito General Hospital not performed HIV screening.
CONCLUSION
Alteration in CD4 cell counts affects the opportunistic infections occurence in HIV patients. Lower CD4 cell counts (<200 cells/ mm 3 ) increases the risk of fungal infection as much as 3.8 times. Higher CD4 cell counts (>200 cells/mm 3 ) increases the risk of viral infection by about 2.5 times and parasitic infections as much as 5 times.
